Purification and biochemical characterization of a 22-kDa stable cysteine- like protease from the excretory-secretory product of the liver fluke Fasciola hepatica by using conventional techniques.
This study describes the purification and characterization of a stable protease activity isolated from Fasciola hepatica adult worms maintained in vitro by employing acetone precipitation (40-60%) followed by a gel filtration through Sephadex G-100 and DEAE- cellulose ion exchange column. Through this three-step purification, the enzyme was purified 11-fold with a specific activity of 1893.9U/mg and 31.5% recovery. After the final ultrafiltration step, the purification fold was increased up to 13.1 and the overall activity yield reached a rate of 18.8%. The MW of the purified protease was estimated by reducing SDS-PAGE to be 22kDa while the proteolytic activity detection was carried out by zymography on non-denaturing SDS-PAGE containing the casein as substrate. Using this substrate, the protease showed extreme proteolytic activity at pH 5.5 and temperature 35-40°C and was highly stable over a wide range of pH, from 5.0 to 10.0. In addition to its preference for the Z-Phe-Arg-AMC fluorogenic substrate resulting in maximum proteolytic activity (99.7%) at pH 7.0, the pure protease exhibited highest cleavage activity against hemoglobin and casein substrates at pH 5.5 (85.6% and 82.8%, respectively). The Km values obtained for this protease were 5.4, 13, 160 and approximately 1000μM using respectively the fluorogenic substrate Z-Phe-Arg-AMC, hemoglobin, casein and albumin. The protease activity was completely inhibited either by E-64 inhibitor (5mM) or iodoacetamide (10mM), indicating its cysteine nature. The usefulness of the purified protease as an antigen was studied by immunoblotting. Thus, sera from sheep experimentally infected with F. hepatica recognized the protease band at 2 weeks post-infection (WPI) and strongly at 7 WPI. The early detection of antibodies anti- F. hepatica suggests the application of this molecule as a specific epitope for the serodiagnosis of fascioliasis disease.